Differential effects of interleukin-3 and interleukin-1 on the proliferation and interleukin-6 protein secretion of acute myeloid leukemic cells; the involvement of ERK, p38 and STAT5.
In the present study we examined whether the p38 and extracellular signal-regulated kinase (ERK) signal transduction pathways are involved in the interleukin-3 (IL-3)- or interleukin-1 (IL-1)-mediated proliferation and cytokine production of acute myeloid leukemic (AML) cells. The IL-3- and IL-1-mediated proliferation were both inhibited by the specific p38 and MEK1 inhibitors SB203580 and PD98059, respectively. Specificity of these inhibitors was demonstrated by in vitro kinase assays. Furthermore, we examined whether STAT5 (signal transducer and activator of transcription) activity is modulated by the p38 and ERK signal transduction pathways, since STAT5 activation has been linked to proliferation. We provide evidence that the p38 kinase pathway, but not the ERK pathway, is to a certain degree involved in the modulation of STAT5 transactivation since SB203580 and overexpression of an inactive MKK3 mutant inhibited the IL-3-induced STAT5 reporter transactivation. In addition, the p38 and ERK pathways are also involved in cytokine production. The IL-1-enhanced IL-6 protein secretion was strongly reduced by SB203580 and PD98059. Despite the fact that IL-3 did induce p38 and ERK kinase activity, it was not able to enhance IL-6 protein secretion, which coincided with the inability of IL-3 to induce NFkappaB (nuclear factor kappaB) activation and IkappaB (inhibitory protein kappaB) degradation. This study demonstrates that the p38 and ERK pathways play a functional role in cell proliferation and IL-6 secretion of AML cells which are dependent on the activated cytokine receptors.